Introduction {#sec1}
============

Microcredit programs provide micro-loans to low-income individuals, to address household financial needs or entrepreneurship, enabling them to achieve financial security. Over the last 20 years, these programs have been a key poverty reduction strategy globally (S.B. [@bib5]), with most programs targeting women as clients ([@bib11]; [@bib42]). A growing body of research suggests that through access to credit, microcredit programs benefit women in the form of increased household income ([@bib2]; [@bib28]), poverty alleviation ([@bib24]), better schooling for their children ([@bib21]) and improved status of women within their households and communities ([@bib27]; [@bib30]).

Recent studies have also explored the health effects of microcredit programs in low and middle-income countries, particularly with respect to maternal and reproductive health (Somen [@bib36]; [@bib43]). Existing literature suggests several pathways through which access to credit may lead to improved utilization of health services. With increasing income, a household may have greater ability to pay for, and access healthcare ([@bib8]). Microcredit programs that follow the group-lending model can cause an improvement in social support and networking, leading to an increased spread of knowledge regarding health services ([@bib34]). Women\'s economic inclusion through microcredit programs can also facilitate a growing awareness of the value of healthcare and a sense of self-efficacy to prioritize their health ([@bib10]). A longitudinal study in Bangladesh found positive associations between membership in a microcredit program and contraceptive use, even after accounting for selection bias among members ([@bib43]). Findings from rural India indicate improved contraceptive use, institutional delivery rate, and newborn care among members of the programs (Somen [@bib36]). The effects of microcredit programs, however, are not uniformly positive across different contexts. A randomized control trial in Ethiopia found no change in contraceptive use among the communities receiving the microcredit intervention ([@bib14]). Another study from Peru reported absence of any relationship between length of participation in a microcredit program and contraception use ([@bib19]). Few studies have pointed to women entering a cycle of debt as a result of microcredit program participation ([@bib31]), which might explain the absence of, or negative effects of microcredit programs on its members. The study by Rahman found that a process of loan recycling increases stress and frustration among the household members of the women, eventually leading to increased violence against women. Researchers have also argued that microcredit programs are mostly shaped by local structures of power. In India, caste, the marker of one\'s social status, and economic status, have been observed to be the key actors in microcredit program implementation in local communities; dominant caste and class groups benefit most from the programs ([@bib17]).

The mixed findings with regards to association between microcredit programs and indicators of health suggest the unique experience of the programs in different contexts and geographies, making generalization of studies difficult. This is not surprising, given that different models of microcredit programs are implemented in different settings. The group-lending, or Self-Help Groups (SHG) model is the most popular form of microcredit programs, which includes frequent interactions between members and entail a strong commitment towards solving members' problems through mutual aid and support, creating solidarity and social capital ([@bib16]). SHGs integrated with different health promotion activities is another model being implemented in many African and South Asian countries ([@bib18]). Different from the SHG model is financial institutions providing collateral free or low-interest microloans to poor individuals. Such programs usually include a broad range of financial inclusion related services such as bank account ownership, bank transfers and micro-insurance ([@bib6]). In addition to the presence of varying models, microcredit programs might also exhibit differential relationship with different health outcomes. For instance, one can hypothesize that microcredit program participation is associated with use of contraceptives post child birth, with the assumption that an increase in income can provide a couple with the financial ability to buy contraceptives. However, reproductive health behavior such as desiring a child after the woman turns 18 might need interventions aimed to change social norms, and economic approaches such as microcredit programs might not be very effective.

India presents an interesting setting in which to test the relationship between microcredit programs and women\'s health. Microcredit programs have existed in the country since the early 1980s, and they do not follow a single model. The programs have been implemented by different agencies in different regions, including the government, not-for-profit private organizations and civil society organizations. The different models include the financial institutions which provide interest-free loans, and SHGs. However, the majority of the programs today follow the SHG model ([@bib6]; [@bib38]). Most SHGs in India have evolved to act as more than just a conduit for credit and social support; they also act as delivery mechanisms for various other services such as entrepreneurial and leadership training, and health promotion interventions. The health-based SHGs usually include participatory behavior communication on maternal, neonatal, child health ([@bib35]). These interventions do not usually have any formal intersection with the health systems. Instead they aim to promote correct health behavior within the participating women. Studies examining the health effects of SHGs in India have found positive association with antenatal care, contraceptive use and institutional deliveries ([@bib35]; S.; [@bib37]). Most of the research on microcredit programs in India has been evaluation studies for specific interventions using SHGs as a platform for service provision. Nationally representative studies of microcredit programs, examining the relationship between economic participation of women and health, are rare. Additionally, studies assessing presence of a program near women, measured via their awareness of a program, are uncommon. By living close to women who participate in microcredit programs, non-participants might benefit by receiving new information from participants.

In addition to the existing gaps in literature with regards to research on microcredit programs, another reason that makes this study important is its focus on maternal and reproductive health services in India. Utilization of maternal health services has seen a substantial increase in the recent years, with great progress in reducing maternal mortality from 556 per 100 000 live births in 1990 to 130 per 100 000 live births in 2016 ([@bib50]). India launched National Rural Health Mission (NRHM) in 2005, now expanded to be known as National Health Mission (NHM), to improve the overall health of women and children in the country. Its strategies target both access-related and behavioral challenges, such as, recruitment of community health workers to provide women with necessary information on antenatal care, postnatal care, and contraceptives, provision of financial incentives to poor women for institutional delivery, and ensuring quality of services provided at health facilities during childbirth. Population level studies have shown significant increase in key maternal and child health services such as antenatal care, institutional delivery and immunizations, since NRHM was set up. However, indicators such as use of modern contraceptives among married women, and inequities with respect to health outcomes have shown less improvement ([@bib46]). In this context, examining the contribution of non-health related interventions, such as microcredit programs to improving the health status of women in India is relevant. Such research can contribute to designing innovative interventions that can accelerate India\'s growth towards universal health coverage. Studies on microcredit programs and health in India have focused on a limited number of individual outcomes related to maternal and reproductive health. By looking at service utilization across the continuum of antenatal, intrapartum as well as post-partum care, in a nationally representative sample of women, our study aims to present a comprehensive understanding of effects of microcredit programs on women\'s health during, as well as post pregnancy.

The current study aims to assess the association of participation in microcredit programs, and awareness of these programs, with maternal and reproductive health service utilization, among women in India. We hypothesize that women who have ever participated in a microcredit program in her community/village by taking loans, are more likely to have used maternal and reproductive health services during their most recent episode of childbirth, as compared to those who have never participated in such programs. Our second hypothesis is that women who are aware of any microcredit program in her community/village, or live near a microcredit program, are more likely to be using maternal and reproductive health services, as compared to those who are not aware. Our findings are expected to contribute to the discourse on the use of economic approaches for improving women\'s health.

Methods {#sec2}
=======

We used data from the National Family Health Survey (NFHS-4), a nationally representative Indian household survey. The survey was conducted from 2015-2016 and interviewed women of 15--49 years on a number of areas including their socio-demographic characteristics and health behaviors; survey design has been described elsewhere ([@bib22]). A sub-sample of women were asked questions on employment, financial engagement, freedom of movement and decision-making power within the household. This analysis includes the women from this sub-sample who had their most recent live birth in the 5 years (0--59 months) preceding the survey (N = 32,880). The analysis on postpartum contraceptive use includes women who had a live birth during 12 to59 months preceding the survey, to allow the 12 month-window for post-partum contraceptive use (N = 24,258).

Measures {#sec2.1}
--------

We assessed three indicators of maternal health service utilization: receipt of minimum 4 antenatal care (ANC) visits during pregnancy (based on current WHO standard for adequate ANC) ([@bib48]), institutional delivery and postnatal care. We used one indicator to assess reproductive health service utilization: postpartum contraceptive use. Institutional delivery assessed whether women delivered at any government health facility, privately owned hospital/clinic or an NGO hospital/clinic for the most recent childbirth. Postnatal care referred to receipt of any check-up by women, within 48 h of childbirth. Women who used any contraceptive method within 12 months after childbirth were identified as having used postpartum contraception, following WHO recommendation ([@bib47]). Based on the first method used after childbirth, women were then categorized as traditional vs. modern method users. Traditional methods included withdrawal and rhythm method. Modern methods included female and male sterilization, injectables, implants, IUD, pills, condoms, female condoms, foam, lactational amenorrhea and standard days method (based on WHO definitions) ([@bib49]).

The predictor variable for the current analysis was microcredit program awareness and participation. Women were asked if they '*knew of any programs in \[their\] area that give loans to women to start or expand a business of their own*' and whether they had '*ever taken any loan from those programs to start or expand a business*'. Based on these two questions, we computed the microcredit program variable, with three categories: not aware of any microcredit program, aware of a program but never taken any loans, taken loans from a microcredit program. For an additional analysis to examine association between living near a microcredit program and the outcomes, we created a variable for nearness to microcredit programs, with three categories - women who resided in the same cluster as a women participating in microcredit program but never herself took any loans, women who took loans from a microcredit program, and women who neither took loans nor lived in the same area as the participating women. The study defined cluster as villages (rural areas) or census enumeration blocks (urban areas); the cluster variable was used to identify those women who reported to not have participated in a microcredit program but lived near anyone who was a participant.

We grouped the covariates into (a) index pregnancy-related variables, (b) variables related to gender equity and (c) socio-demographic variables. Covariates related to index pregnancy-related variables included parity (categorized as 1, 2, 3 + births) and any son born before the index pregnancy (Yes/No). For the models with postpartum contraceptive use as outcome, the covariate 'any son born' included the gender of the index pregnancy outcome as well, to account for India\'s known history of son preference ([@bib3]). The second group of variables related to gender equity were included to adjust for existing gender norms in India. These norms often dictate freedom of independent mobility for women, having access to financial resources, and when and whom a woman should get married to -- all of which have shown to have adverse effects on her maternal and reproductive health outcomes ([@bib7]; [@bib9]). The group of variables related to gender equity thus included four variables: having own money that women alone can decide how to use (yes/no), freedom of movement, child marriage and age gap between women and her husband (categorized as less than 5 yrs, 5--12 yrs, more than 12 yrs). Women were asked if they were allowed to travel alone to places outside her village, to a market and to a health facility. A positive response for all the three items was categorized as having 'freedom of movement'. Child marriage assessed if women were married before the age of 18.

Sociodemographic items on the woman included maternal age, maternal schooling (categorized as less than 5 yrs, 5--12 yrs, more than 12 yrs), caste (a marker of social status in Indian society and categorized as Scheduled Caste/Scheduled Tribe- SC/ST, Other Backward Class- OBC, and Other Caste- OC), religion (dichotomized as Muslim and non-Muslim), household wealth, bank account ownership (yes/no), frequent access to information, region (place of residence) and rural/urban (dichotomous variable). The variable on caste has been added owing to numerous studies indicating the vast inequalities that exist in India based on this indicator; those belonging to SC/ST and OBC have adverse mortality as well as morbidity outcomes as compared to those belonging to General or OC ([@bib23]). A composite measure of a household\'s cumulative living standard, wealth index, was provided with the data, and calculated using principal component analysis on variables capturing household\'s ownership of selected assets. This continuous index of relative wealth was divided into five wealth quintiles, which constituted the household wealth variable. Frequent access to information assessed whether or not women read a newspaper, or watched television, or listened to the radio almost every day. Region assessed the state in which women were residing at the time of the survey. It was categorized as North (Chandigarh, Delhi, Haryana, Himachal Pradesh, Jammu and Kashmir, Punjab, Rajasthan, Uttarakhand), Central (Chhattisgarh, Madhya Pradesh, Uttar Pradesh), East (Bihar, Jharkhand, Odisha, West Bengal), Northeast (Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, Tripura), West (Dadra and Nagar Haveli, Daman and Diu, Goa, Gujarat, Maharashtra) and South (Andaman and Nicobar Islands, Andhra Pradesh, Karnataka, Kerala, Lakshadweep, Puducherry, Tamil Nadu, Telangana).

Statistical analysis {#sec2.2}
--------------------

Descriptive analyses assessed the prevalence of outcomes as well as various predictors. We used three adjusted binomial logistic regression models to determine whether microcredit program awareness and participation were associated with the three indicators of maternal health service utilization. No multicollinearity was present in the multivariate regression models using a variance inflation factor cut-off of five ([@bib44]).

We used two separate multinomial logistic regression models to examine postpartum reproductive health service utilization: (a) outcome categorized as women who did not use any method, women who used any traditional method and women who used any modern method (b) outcome categorized as women who used any limiting method (female and male sterilization), women who used any modern spacing method, women who used any traditional method and women who used no method.

The five adjusted regression models specified above were also run with nearness to a microcredit program as the key predictor, instead of the variable on microcredit program awareness and participation, to examine the association between living close to microcredit programs and health.

We used three limited-sample regression models, one for each of the three outcomes of maternal health service utilization. These models included the sub-sample of women who had at least one live birth in the 12 months preceding the survey, as opposed to live births in 5 years preceding the survey in the original models. We carried out these tests to assess a potential temporal relationship between microcredit programs and maternal health services. The models were adjusted for all the covariates. We also used five limited-sample regression models, one each for the wealth quintiles to assess any differential impact of microcredit programs by wealth status. These models were adjusted for all the covariates. To account for any self-selection bias in microcredit program awareness and participation, we used propensity score matching (PSM) using inverse probability of treatment weighting (IPTW) technique ([@bib25]) to balance the three groups of the variable microcredit awareness and participation. The observations were matched at the individual, i.e. women level. IPTW is based on the assumption that the different groups differ in their distributions of pretreatment variables and, therefore, possibly differ in terms of their observed outcomes in ways that are not attributable to treatment. IPTW reweights a treatment sample to make the distribution of the pretreatment variables match that of any of the other treatment groups. Using the *twang* package in R, which allows for multinomial propensity score generation (more than two groups in the treatment variable), we generated the weights ([@bib33]). We estimated the average treatment effect (ATE) which is the average effect, at the population level, of moving an entire population from untreated to treated and the average treatment on treated (ATT), which is the average effect of treatment on those subjects who ultimately received the treatment. We assessed two treatments, awareness of microcredit program and participation in microcredit program. Women who were not aware of and had never participated in a microcredit program formed the reference or control category. We used chi-square tests to identify the covariates to be included in the PSM model; all the covariates which showed significant differences (significance level 5%) between groups were included.

Analyses were conducted using Stata SE 15 and R version 5.3.1 and adjusted for survey design and sampling weights.

Results {#sec3}
=======

Most women in the sample (82.2%) had an institutional delivery and received a postnatal check-up (66.3%), but only just over half received the required minimum four ANC visits during their pregnancy (54.4%) ([Table 1](#tbl1){ref-type="table"}). Among those who had a live birth in 12--59 months preceding the survey, nearly one-half (47.7%) started using a contraceptive method within 12 months postpartum. Among modern contraceptive users, the most prevalent method was female sterilization, followed by condoms. Nearly one in three (31.8%) women in the sample were aware of the presence of any microcredit program in their community; only 6.4% reported ever having taken a loan from the programs. Fifty-nine percent had frequent access to information via TV, newspapers or radio and 40% had their own money that they could spend. Around one-third of the women were married before 18 years of age and the mean age of the women was 28 years. Around six percent of women had an age gap of more than 10 years with their husbands. Chi-square tests showed significant associations between each individual covariate and the four outcomes, except religion and receipt of minimum four ANC.Table 1Sample characteristics.Table 1VariablesTotalReceipt of minimum 4 ANCInstitutional deliveryPostnatal carePostpartum contraceptive N = 32,880N = 32,880N = 32,880N = 24,258*NoYes* *NoYes* *NoYes* *No methodTraditional methodModern method* (wtd%= 45.59%)(wtd%= 54.41%)(wtd%= 17.78%)(wtd%= 82.22%)(wtd%= 33.66%)(wtd%= 66.34)(wtd%= 52.32%)(wtd%= 9.10%)(wtd%= 38.58%)Wtd. %/meanWtd. %/meanWtd. %/meanp-value\*Wtd. %/meanWtd. %/meanp-value\*Wtd. %/meanWtd. %/meanp-value\*Wtd. %/meanWtd. %/meanWtd. %/meanp-value\*Microcredit program Does not know of any microcredit program61.7271.3153.680.0072.4659.400.0072.3756.320.0065.9557.3655.520.00 Aware of a program31.8424.0038.4122.9033.7822.5936.5427.4337.1636.29 Participated in a program6.444.697.904.646.825.0447.1426.6235.4818.192Index-pregnancy related variablesBirth parity 133.8526.3740.120.0015.4637.830.0027.0537.30.0038.138.3322.790.00 234.6229.9938.4928.1536.0131.5836.1629.4632.0242.81 3+31.5343.6421.3956.4026.1641.3726.5432.4329.6534.4Any son born before the index birth Yes38.6253.0468.360.0041.2865.730.0053.5265.360.0064.1464.8951.990.00 No61.3846.9631.6458.7234.2746.4834.6435.8635.1148.01Gender equityHaving own money Yes39.963.9456.880.0063.8559.290.0065.0457.590.0062.3852.8755.470.00 No60.136.0643.1236.1540.7134.9642.4137.6247.1344.53Freedom of movement Yes35.3269.6360.540.0068.8363.790.0068.4262.790.0066.1460.8758.090.00 No64.6830.3739.4631.1736.2131.5837.2133.8639.1341.91Child marriage Yes35.7857.3569.990.0050.0367.290.0057.467.690.0062.5466.1463.350.08 *No*64.2242.6530.0149.9732.7142.632.3137.4633.8636.65Age gap between partners 0--4 years68.1573.8663.360.0074.2766.820.0070.7366.840.0069.1968.2564.350.00 5--10 years25.4620.7929.3720.7626.4822.9826.7224.4825.1827.91 more than 106.395.347.274.966.706.2916.4436.3286.5617.742Socio-demographicsEducation 0--4 years31.846.3419.620.0060.8725.510.0043.4925.870.0036.4930.3727.150.00 5--12 years55.2146.8862.2037.0459.1448.758.5151.2754.959.06 more than 1212.996.7918.182.0915.347.80515.6212.2414.7313.79Religion Muslim16.3683.2683.960.2576.5485.180.0081.5884.690.0082.8583.0684.260.17 Hindu83.6416.7416.0423.4614.8218.4215.3117.1516.9415.74Caste SC/ST29.8519.5830.090.0019.7226.500.0022.5126.710.0022.6732.7529.140.00 OBC44.8547.8542.3541.8245.5144.6444.9648.0438.141.79 Other25.332.5827.5638.4627.9932.8528.3329.2929.1529.07*Age of woman (years; continuous)*26.9827.3926.650.0028.2326.720.0027.3526.800.0027.5827.8427.710.06Wealth quintile 121.8734.9010.960.0047.5116.330.0033.1716.140.0026.1519.9915.440.00 220.6324.7217.2025.7519.5223.9218.9520.5720.5920.1 320.4217.9922.4514.7721.6418.4221.4319.2719.4621.98 418.9712.9024.058.4121.2514.1821.418.1417.7820.93 518.129.5025.343.5621.2710.3122.0815.8722.1821.55Bank account No bank account51.3458.8245.070.0066.2548.110.0059.0647.420.0054.0846.9747.050.00 Has a bank account48.6641.1854.9333.7551.8940.9452.5845.9253.0352.95Access to information Yes58.6759.2726.300.0069.9135.150.0054.8534.470.0047.1241.1531.550.00 No41.3340.7373.7030.0964.8545.1565.5352.8858.8568.45Region North13.0512.9213.160.0010.5013.600.0011.2613.960.009.79218.11160.00 West15.028.6920.327.7416.5911.1816.9614.8310.7716.19 South20.369.2029.723.5024.0113.7623.7121.744.77723.14 Northeast3.623.923.375.703.174.5413.1533.0147.3713.906 East24.1430.0319.2137.1821.3230.8720.7325.3326.7721.83 Central23.8135.2414.2335.3821.3128.3921.4925.2932.218.93Rural/Urban Rural69.0121.4938.960.0016.7234.080.0023.5134.790.0029.2133.8434.170.00 Urban30.9978.5161.0483.2865.9276.4965.2170.7966.1665.83[^1]

Both microcredit program awareness and participation were associated with each individual covariate except age of the woman ([Table 2](#tbl2){ref-type="table"}). Women with more years of education, with bank account ownership, with frequent access to information and belonging to higher wealth quintile were more likely to be aware of, or to have participated in, a microcredit program.Table 2Sample characteristics by microcredit program awareness and participation (N = 32,880).Table 2VariablesTotalNot aware of a microcredit program (wtd. % = 61.72%)Aware of a microcredit program (wtd. % = 31.84%)Participated in a microcredit program (wtd. % = 6.44%)Wtd. %/meanWtd. %/meanWtd. %/meanWtd. %/meanp-value[a](#tbl2fna){ref-type="table-fn"}Index-pregnancy related variablesBirth parity 133.8558.6335.885.480.000 234.6259.0133.487.51 3+31.5368.0125.716.28Any son born before the index birth Yes38.6265.5127.846.650.000 No61.3859.3434.366.30Gender equityHaving own money Yes39.9055.4837.487.040.000 No60.1065.8628.106.03Freedom of movement Yes35.3256.4734.698.380.000 No64.6864.5830.295.12Child marriage Yes35.7865.6427.516.840.000 *No*64.2259.5334.266.21Age gap between partners 0--4 years68.1564.2230.315.460.000 5--10 years25.4656.7535.088.17 more than 106.3954.8235.269.92Socio-demographicsEducation 0--4 years31.8072.3522.275.380.000 5--12 years55.2158.3334.617.06 more than 1212.9950.1143.516.38Religion Muslim16.3665.5029.025.470.004 Hindu83.6460.9832.46.63Caste SC/ST29.8562.3130.267.430.000 OBC44.8562.4531.186.37 Other25.359.7334.895.38 *Age of woman (years; continuous)*26.9826.9826.8627.640.065Wealth quintile 121.8773.6321.514.860.000 220.6365.7728.455.79 320.4258.8732.758.38 418.9754.5437.378.09 518.1253.4741.385.15Bank account No bank account51.3469.6326.823.550.000 Has a bank account48.6653.3737.159.48Access to information Yes58.6754.5537.707.750.000 No41.3371.9023.534.57Region North13.0570.7627.691.550.000 West15.0263.3132.903.79 South20.3643.6841.5914.73 Northeast3.6262.7531.126.13 East24.1461.6630.817.54 Central23.8171.1026.282.62Rural/Urban Rural69.0164.6129.266.140.000 Urban30.9955.2937.617.1[^2]

Maternal health service utilization {#sec3.1}
-----------------------------------

Awareness of microcredit programs was associated with the three indicators of maternal health service utilization (AOR 1.51; 95% CI: 1.40--1.64 for ANC, AOR 1.16; 95% CI: 1.05--1.28 for institutional delivery, AOR 1.70; 95% CI: 1.57--1.84 for postnatal care) ([Table 3](#tbl3){ref-type="table"}). Participation in microcredit programs was also associated with ANC (AOR 1.41; 95% CI: 1.14--1.74) and postnatal care (AOR: 1.54; 95% CI: 1.30--1.82). Years of education, ownership of a bank account, frequent access to information and increasing wealth status were significantly, and positively associated with receipt of minimum four ANC, institutional delivery and postnatal check-up. Higher parity and presence of a living son reduced the odds of all three indicators of maternal health in the adjusted models. Women residing in the 'South' region of the country showed increased likelihood of all three indicators of maternal health.Table 3Logistic regression models assessing predictors of maternal health services -- receipt of ANC, institutional delivery and postnatal care (N = 32,880).Table 3Receipt of minimum 4 ANCInstitutional deliveryPostnatal careIndependent variablesUnadjusted ORAdjusted ORUnadjusted ORAdjusted ORUnadjusted ORAdjusted OR*Microcredit program (REF:* Does not know of any microcredit prog)Aware of a program2.13\*\*\*1.51\*\*\*1.80\*\*\*1.16\*\*\*2.08\*\*\*1.70\*\*\*(1.98--2.28)(1.40--1.64)(1.65--1.97)(1.05--1.28)(1.93--2.24)(1.57--1.84)Participated in a program2.24\*\*\*1.41\*\*\*1.79\*\*\*1.131.82\*\*\*1.54\*\*\*(1.91--2.63)(1.14--1.74)(1.47--2.19)(0.91--1.40)(1.55--2.13)(1.30--1.82)Index-pregnancy related variablesParity (REF: 1)Parity (2)0.84\*\*\*0.920.52\*\*\*0.59\*\*\*0.83\*\*\*0.92\*(0.78--0.91)(0.83--1.03)(0.46--0.59)(0.51--0.68)(0.76--0.90)(0.83--1.01)Parity (3 or more)0.32\*\*\*0.62\*\*\*0.19\*\*\*0.43\*\*\*0.47\*\*\*0.77\*\*\*(0.30--0.35)(0.54--0.70)(0.17--0.21)(0.37--0.50)(0.43--0.50)(0.68--0.86)Any son born before the index birth (REF: No)Yes0.52\*\*\*0.89\*\*\*0.37\*\*\*0.80\*\*\*0.61\*\*\*0.88\*\*\*(0.49--0.56)(0.81--0.97)(0.34--0.40)(0.72--0.88)(0.57--0.65)(0.81--0.96)Gender equityHas own money (REF: No)1.34\*\*\*1.08\*\*1.21\*\*\*0.941.37\*\*\*1.130\*\*\*(1.26--1.43)(1.00--1.17)(1.12--1.31)(0.86--1.03)(1.28--1.47)(1.05--1.22)Freedom of movement (REF: No)Yes1.49\*\*\*1.21\*\*\*1.25\*\*\*1.061.28\*\*\*1.10\*\*(1.40--1.60)(1.12--1.31)(1.15--1.36)(0.97--1.17)(1.20--1.38)(1.02--1.19)Child marriage (REF: No)Yes0.58\*\*\*0.950.48\*\*\*0.88\*\*\*0.64\*\*\*0.90\*\*\*(0.54--0.62)(0.88--1.03)(0.45--0.52)(0.80--0.96)(0.61--0.68)(0.83--0.97)Age gap between partners (REF: less than 5)5--10 years*1.65\*\*\*1.16\*\*\*1.42\*\*\**1.031.23\*\*\*1.05(1.52--1.78)(1.06--1.27)(1.29--1.56)(0.92--1.145)(1.14--1.33)(0.97--1.14)more than 10 years1.59\*\*\*1.16\*1.50\*\*\*1.20\*1.080.96(1.39--1.81)(0.99--1.35)(1.25--1.80)(0.99--1.46)(0.94--1.24)(0.83--1.11)Socio-demographicsEducation years (REF: less than 5)5--12 years3.13\*\*\*1.36\*\*\*3.81\*\*\*1.51\*\*\*2.02\*\*\*1.12\*\*\*(2.92--3.36)(1.25--1.48)(3.52--4.13)(1.36--1.67)(1.89--2.16)(1.04--1.22)more than 12 years*6.33\*\*\*1.57\*\*\**17.53\*\*\*2.69\*\*\*3.36\*\*\*1.15\*(5.63--7.11)(1.35--1.83)(13.89--22.11)(2.06--3.50)(2.95--3.84)(0.98--1.34)Religion (REF: Hindu/Other)Muslim0.951.20\*\*\*0.57\*\*\*0.59\*\*\*0.80\*\*\*0.90\*\*(0.87--1.04)(1.07--1.34)(0.51--0.63)(0.52--0.66)(0.73--0.88)(0.81--0.99)Caste (REF: Other)Caste (OBC)0.58\*\*\*0.71\*\*\*0.81\*\*\*0.910.85\*\*\*0.98*(0.53 - 0.63)(0.63 - 0.78)*(0.72--0.90)(0.80--1.04)(0.78--0.93)(0.89--1.08)Caste (SC/ST)0.55\*\*\*0.960.54\*\*\*0.75\*\*\*0.73\*\*\*0.99(0.50--0.60)(0.86--1.08)(0.48--0.61)(0.66--0.86)(0.66--0.80)(0.89--1.10)Age of woman (continuous)0.97\*\*\*1.000.95\*\*\*0.990.98\*\*\*0.99(0.97--0.98)(0.99--1.01)(0.94--0.95)(0.99--1.01)(0.97--0.99)(0.99--1.003)Wealth (REF: 1/Poorest)Wealth (2)2.22\*\*\*1.38\*\*\*2.21\*\*\*1.44\*\*\*1.63\*\*\*1.274\*\*\*(2.01--2.44)(1.24--1.54)(2.00--2.43)(1.29--1.61)(1.49--1.78)(1.16--1.40)Wealth (3)3.98\*\*\*1.65\*\*\*4.26\*\*\*1.82\*\*\*2.39\*\*\*1.49\*\*\**(3.60 - 4.39)(1.46 - 1.87)(3.81 - 4.77)*(1.58--2.09)*(2.18 - 2.63)(1.33 - 1.67)*Wealth (4)5.94\*\*\*1.95\*\*\*7.36\*\*\*2.36\*\*\*3.10\*\*\*1.67\*\*\*(5.33--6.62)(1.69--2.25)(6.38--8.48)(1.96--2.85)(2.80--3.43)(1.46--1.91)Wealth (5/Wealthiest)8.50\*\*\*2.43\*\*\*17.36\*\*\*4.11\*\*\*4.40\*\*\*2.11\*\*\*(7.53--9.58)(2.04--2.89)(14.40--20.93)(3.19--5.28)(3.88--4.98)(1.79--2.50)Bank account (REF: does not have a bank account)Has a bank account1.74\*\*\*1.13\*\*\*2.12\*\*\*1.38\*\*\*1.60\*\*\*1.14\*\*\*(1.63--1.85)(1.04--1.22)(1.96--2.29)(1.26--1.51)(1.50--1.71)(1.06--1.23)Access to information (REF: no frequent access)Frequent access to information4.08\*\*\*1.60\*\*\*4.29\*\*\*1.21\*\*\*2.31\*\*\*1.18\*\*\*(3.82--4.36)(1.45--1.77)(3.94--4.66)(1.08--1.35)(2.16--2.47)(1.08--1.28)Region (REF: North)Region (West)2.30\*\*\*2.37\*\*\*1.65\*\*\*1.54\*\*\*1.22\*\*\*1.17\*\*(2.01--2.62)(2.05--2.74)(1.39--1.97)(1.27--1.86)(1.07--1.40)(1.02--1.35)Region (South)3.17\*\*\*2.54\*\*\*5.30\*\*\*3.55\*\*\*1.39\*\*\*1.07(2.80--3.59)(2.21--2.93)(4.19--6.70)(2.77--4.54)(1.24--1.56)(0.94--1.22)Region (Northeast)0.84\*\*\*1.090.43\*\*\*0.59\*\*\*0.56\*\*\*0.69\*\*\*(0.76--0.94)(0.95--1.24)(0.38--0.49)(0.51--0.68)(0.50--0.63)(0.61--0.78)Region (East)0.63\*\*\*1.020.44\*\*\*0.77\*\*\*0.54\*\*\*0.74\*\*\*(0.57--0.69)(0.92--1.13)(0.39--0.50)(0.68--0.88)(0.49--0.60)(0.66--0.82)Region (Central)0.40\*\*\*0.61\*\*\*0.46\*\*\*0.71\*\*\*0.61\*\*\*0.81\*\*\*(0.37--0.43)(0.55--0.66)(0.42--0.52)(0.63--0.80)(0.56--0.66)(0.74--0.89)Rural/Urban (REF: Urban)Rural0.43\*\*\*0.970.39\*\*\*1.020.58\*\*\*0.99(0.40--0.46)(0.88--1.08)(0.35--0.43)(0.90--1.16)(0.53--0.63)(0.91--1.10)[^3]

Results from models with the sub-sample of women who had a live birth during 12 months preceding the survey indicated significant association of microcredit program awareness with ANC as well as postnatal care (AOR 1.52; 95% CI: 1.30--1.77 for ANC, AOR 1.57; 95% CI: 1.36--1.82 for postnatal care) (Supplement Table A). Microcredit program participation was also significantly associated with both ANC and postnatal care (AOR 1.92; 95% CI: 1.32--2.79 for ANC, AOR 1.61; 95% CI: 1.13--2.29 for postnatal care).

Reproductive health service utilization {#sec3.2}
---------------------------------------

Both awareness of, and participation in a microcredit program were associated with use of any modern method of contraception post childbirth (ARRR: 1.45; 95% CI: 1.32--1.59 for microcredit awareness and ARRR: 1.30; 95% CI: 1.09--1.55 for microcredit participation) ([Table 4](#tbl4){ref-type="table"}). Women aware of a microcredit program had a greater likelihood of using a modern spacing contraception after childbirth (ARRR:1.55; 95% CI: 1.39--1.74). Significant association was also observed for microcredit program participation and use of a spacing method postpartum (ARRR: 1.34; 95% CI: 1.05--1.72), when compared to women who were not using any method. Among those who used any limiting method, 99.5% were using female sterilization.Table 4Multinomial logistic regression models assessing predictors of postpartum contraceptive use (N = 24,258).Table 4VariablesModel 1: Multinomial model with outcome categories: no use, traditional method and modern method (Ref: no use of contraceptive)Model 2: Multinomial model with outcome categories: no use, traditional method use, limiting method use and spacing method use (Ref: no use of contraceptive)Traditional methodsModern methodsTraditional methodsLimiting (Female sterilization and male sterilization)SpacingAdjusted relative risk ratioAdjusted relative risk ratioAdjusted relative risk ratioAdjusted relative risk ratioAdjusted relative risk ratioMicrocredit program (REF: Does not know of any microcredit prog)Aware of a program1.59\*\*\*1.45\*\*\*1.61\*\*\*1.38\*\*\*1.55\*\*\*(1.37--1.84)(1.32--1.59)(1.39--1.87)(1.21--1.58)(1.39--1.74)Participated in a program1.32\*1.30\*\*\*1.31\*1.161.34\*\*(0.96--1.80)(1.09--1.55)(0.95--1.79)(0.92--1.46)(1.05--1.72)Index-pregnancy related variablesParity (REF: 1)Parity (2)1.20\*\*2.73\*\*\*1.0195.39\*\*\*1.13\*(1.02--1.41)(2.44--3.06)(0.86--1.19)(50.61--179.81)(0.99--1.28)Parity (3 or more)0.993.02\*\*\*0.85130.93\*\*\*1.04(0.81--1.22)(2.61--3.49)(0.69--1.03)(68.50--250.25)(0.87--1.23)Son born in any of the births (REF: No)Yes1.031.42\*\*\*1.002.60\*\*\*1.08(0.88--1.21)(1.28--1.57)(0.86--1.17)(2.18--3.11)(0.96--1.21)Gender equityHas own money (REF: No)1.16\*\*1.14\*\*\*1.16\*\*1.15\*\*1.12\*\*(1.01--1.33)(1.05--1.24)(1.01--1.32)(1.02--1.30)(1.01--1.25)Freedom of movement (REF: No)Yes1.13\*1.22\*\*\*1.13\*1.19\*\*\*1.22\*\*\*(0.98--1.29)(1.11--1.33)(0.98--1.29)(1.05--1.35)(1.09--1.36)Child marriage (REF: No)Yes0.950.920.961.010.90\*(0.81--1.11)(0.84--1.02)(0.82--1.12)(0.89--1.15)(0.79--1.01)Age gap between partners (REF: less than 5)5--10 years*1.17\*1.14\*\*\**1.17\*1.17\*\*1.13\*(0.99--1.38)(1.04--1.26)(1.00--1.38)(1.01--1.35)(1.00--1.28)more than 10 years1.161.21\*\*1.161.201.22\*(0.87--1.54)(1.02--1.43)(0.87--1.54)(0.94--1.54)(0.99--1.51)Socio-demographicsEducation years (REF: less than 5)5--12 years1.111.22\*\*\*1.121.001.51\*\*\*(0.94--1.30)(1.10--1.36)(0.95--1.31)(0.87--1.14)(1.32--1.74)more than 12 years*0.991.21\*\**1.050.74\*\*1.76\*\*\*(0.76--1.28)(1.01--1.44)(0.81--1.36)(0.56--0.99)(1.42--2.17)Religion (REF: Hindu/Other)Muslim0.880.88\*\*0.940.38\*\*\*1.49\*\*\*(0.74--1.05)(0.77--0.99)(0.79--1.13)(0.31--0.46)(1.30--1.72)Caste (REF: Other)Caste (OBC)0.71\*\*\*0.72\*\*\*0.71\*\*\*0.85\*0.69\*\*\**(0.60 - 0.85)(0.64 - 0.81)*(0.60--0.85)(0.72--1.00)(0.61--0.79)Caste (SC/ST)0.82\*0.88\*\*0.84\*0.920.93(0.68--1.00)(0.78--0.99)(0.69--1.01)(0.77--1.10)(0.80--1.07)Age of woman (continuous)1.000.97\*\*\*1.000.98\*\*\*0.97\*\*\*(0.99--1.02)(0.96--0.98)(0.99--1.02)(0.96--0.99)(0.95--0.98)Wealth (REF: 1/Poorest)Wealth (2)1.26\*\*1.37\*\*\*1.24\*\*1.23\*\*1.45\*\*\*(1.04--1.53)(1.21--1.56)(1.02--1.50)(1.05--1.45)(1.22--1.74)Wealth (3)1.38\*\*\*1.42\*\*\*1.34\*\*1.31\*\*\*1.41\*\*\**(1.10 - 1.73)(1.23 - 1.65)*(1.07--1.68)(1.09--1.59)(1.16--1.71)Wealth (4)1.32\*\*1.41\*\*\*1.31\*\*1.33\*\*1.49\*\*\*(1.02--1.72)(1.19--1.66)(1.01--1.70)(1.06--1.66)(1.20--1.85)Wealth (5/Wealthiest)1.57\*\*\*1.63\*\*\*1.58\*\*\*1.34\*1.89\*\*\*(1.16--2.12)(1.34--1.99)(1.17--2.14)(0.99--1.80)(1.48--2.41)Bank account (REF: does not have a bank account)Has a bank account1.21\*\*\*1.09\*1.23\*\*\*1.011.16\*\*\*(1.06--1.40)(1.00--1.19)(1.07--1.41)(0.89--1.14)(1.04--1.30)Access to information (REF: no frequent access)Frequent access to information1.24\*\*\*1.60\*\*\*1.24\*\*\*1.27\*\*\*1.72\*\*\*(1.06--1.46)(1.44--1.79)(1.05--1.45)(1.08--1.49)(1.51--1.96)Region (REF: North)Region (West)0.36\*\*\*0.63\*\*\*0.35\*\*\*1.49\*\*\*0.37\*\*\*(0.27--0.49)(0.54--0.74)(0.25--0.47)(1.21--1.83)(0.31--0.45)Region (South)0.10\*\*\*0.57\*\*\*0.09\*\*\*3.47\*\*\*0.11\*\*\*(0.07--0.14)(0.49--0.65)(0.07--0.13)(2.86--4.22)(0.09--0.13)Region (Northeast)1.55\*\*\*1.031.55\*\*\*0.50\*\*\*1.18\*(1.25--1.93)(0.88--1.21)(1.25--1.92)(0.37--0.67)(1.00--1.40)Region (East)0.73\*\*\*0.70\*\*\*0.72\*\*\*0.78\*\*0.67\*\*\*(0.59--0.90)(0.61--0.80)(0.59--0.89)(0.64--0.95)(0.57--0.77)Region (Central)0.910.57\*\*\*0.910.72\*\*\*0.55\*\*\*(0.77--1.07)(0.51--0.64)(0.77--1.08)(0.61--0.85)(0.48--0.62)Rural/Urban (REF: Urban)Rural0.871.010.85\*1.080.90(0.73--1.03)(0.90--1.12)(0.72--1.02)(0.92--1.26)(0.79--1.03)[^4]

Results from the models with \'nearness to microcredit programs\' as the key predictor showed that living in the same cluster as women who ever took loans from a microcredit program was significantly associated with receipt of minimum four ANC, postnatal care, and use of modern methods of contraceptive postpartum (Supplement Table B).

Even after accounting for self-selection bias using PSM, we observed a significant association of microcredit awareness and participation with receipt of minimum 4 ANC, institutional delivery, postnatal care and use of any modern contraceptives within 12 months of childbirth, supporting an indication of causality ([Table 5](#tbl5){ref-type="table"}).Table 5Adjusted odds ratios (for maternal health outcomes) and adjusted relative risk ratios (for reproductive health outcome) - unmatched and PSM models.Table 5OutcomesUnmatchedPSMATEATTReceipt of minimum 4 ANC (AOR) \[Reference category: No receipt of minimum 4 ANC\]Awareness of microcredit program1.51 (1.40--1.64) \*\*\*1.11 (1.09--1.12) \*\*\*1.10 (1.08--1.12) \*\*\*Participation in microcredit program1.41 (1.14--1.74) \*\*\*1.09 (1.06--1.13) \*\*\*1.09 (1.06--1.13) \*\*\*Institutional delivery (AOR) \[Reference category: Delivery at home\]Awareness of microcredit program1.16 (1.05--1.28) \*\*\*1.04 (1.03--1.05) \*\*\*1.04 (1.02--1.05) \*\*\*Participation in microcredit program1.13 (0.91--1.40)1.05 (1.02--1.07) \*\*\*1.04 (1.02--1.07) \*\*\*Postnatal care (AOR) \[Reference category: No postnatal care\]Awareness of microcredit program1.70 (1.57--1.84) \*\*\*1.12 (1.10--1.13) \*\*\*1.11 (1.10--1.12) \*\*\*Participation in microcredit program1.54 (1.30--1.82) \*\*\*1.09 (1.05--1.12) \*\*\*1.08 (1.05--1.12) \*\*\*Postpartum modern contraceptive use (ARRR) \[Reference category: No postpartum contraceptive\]Traditional methodAwareness of microcredit program1.59 (1.37--1.84) \*\*\*1.68 (1.52--1.86) \*\*\*1.69 (1.52--1.87) \*\*\*Participation in microcredit program1.32 (0.96--1.80)1.23 (0.92--1.63)1.23 (0.93--1.63)Modern methodAwareness of microcredit program1.45 (1.32--1.59) \*\*\*1.45 (1.35--1.55) \*\*\*1.45 (1.36--1.55) \*\*\*Participation in microcredit program1.30 (1.09--1.55) \*\*\*1.28 (1.08--1.52) \*\*\*1.28 (1.08--1.53) \*\*\*[^5]

To assess differential effects of economic inclusion across wealth status groups, stratified analysis was carried out for all outcomes ([Table 6](#tbl6){ref-type="table"}). For women belonging to the lowest quintile of wealth status, both awareness of, and participation in any microcredit program showed significant association with receipt of ANC, institutional delivery and postnatal care. The relationship between program participation and the three outcomes were not significant for the sample of women belonging to the wealthiest group. Use of any modern contraceptive within 12 months of childbirth showed significant association with microcredit program awareness for both lowest and highest wealth quintile.Table 6Logistic regression models for five wealth quintiles, assessing associations between microcredit programs and receipt of ANC, institutional delivery, postnatal care and postpartum modern contraceptive use.Table 6Wealth quintile 1 (poorest)Wealth quintile 2Wealth quintile 3Wealth quintile 4Wealth quintile 5 (wealthiest)Adjusted ORAdjusted ORAdjusted ORAdjusted ORAdjusted ORMinimum 4 ANCAware of a program1.58 (1.29--1.92) \*\*\*1.32 (1.09--1.59) \*\*\*1.63 (1.34--1.99) \*\*\*1.49 (1.22--1.81) \*\*\*1.63 (1.28--2.06) \*\*\*Participated in a program2.32 (1.57--3.42) \*\*\*2.09 (1.44--3.04) \*\*\*1.21 (0.86--1.69)0.91 (0.50--1.62)0.70 (0.40--1.22)Institutional deliveryAware of a program1.22 (1.01--1.04) \*\*1.17 (0.94--1.46)1.28 (0.97--1.67)0.84 (0.59--1.21)1.15 (0.73--1.79)Participated in a program1.69 (1.15--2.48) \*\*\*1.18 (0.73--1.90)0.87 (0.54--1.39)1.22 (0.60--2.45)0.56 (0.13--2.33)Postnatal check-upsAware of a program1.63 (1.37--1.95) \*\*\*1.58 (1.32--1.89) \*\*\*1.86 (1.52--2.28) \*\*\*1.81 (1.45--2.24) \*\*\*2.04 (1.55--2.69) \*\*\*Participated in a program1.67 (1.19--2.35) \*\*\*1.45 (0.98--2.16) \*1.57 (1.11--2.21) \*\*\*2.03 (1.29--3.20) \*\*\*0.86 (0.48--1.55)Any modern contraceptive within 12 months of childbirthAware of a program1.40 (1.13--1.73) \*\*\*1.05 (0.86--1.29)1.43 (1.16--1.77) \*\*\*1.43 (1.16--1.76) \*\*\*1.26 (1.02--1.58) \*\*\*Participated in a program1.33 (0.87--2.03)1.33 (0.88--2.01)1.30 (0.90--1.87)1.33 (0.92--1.95)0.79 (0.48--1.31)[^6][^7]

Discussion {#sec4}
==========

This study demonstrates a positive association between microcredit programs and health service utilization during and post pregnancy, supporting the relationship between economic approaches to development and women\'s health. We find that both awareness of and participation in microcredit programs are associated with the four assessed indicators of health service utilization. These relationships hold true even after accounting for self-selection bias. Our study extends prior research from India that has indicated a positive relationship between aspects of financial inclusion such as bank account ownership and women\'s health ([@bib35]; [@bib41], p. 100396) by examining financial participation, via microcredit programs. Even after controlling for bank account ownership and other economic factors such as wealth status, we find that microcredit programs have a strong relationship with use of health services during and post pregnancy. As financial inclusion of women increases globally as well as in India ([@bib13]), greater coverage of financial participation through microcredit programs may lead to higher returns with respect to women\'s maternal and reproductive health.

The relationship between microcredit program participation and increased health service utilization can be explained by a number of potential pathways. They may include increased ability to pay for health services ([@bib8]) and increased information on health services as a result of creation of social networks by the programs ([@bib34]). The associations of microcredit program awareness, or of living close to a microcredit program participant, with maternal health service utilization could be indicative of a spillover effect. Non-participants who live near microcredit programs may benefit from the programs, as a result of creation of social networks for spread of health-related information. This can be particularly true for microcredit programs which follow a group lending or SHG model where members meet and engage with each other regularly. Studies argue that social capital is an inherent aspect of SHGs, which then functions to create opportunities to access social support and information ([@bib1]; [@bib39]). Additionally, there has been a steady growth of SHG-led health interventions in India, which aim to improve maternal, child and reproductive health outcomes ([@bib45]); the majority of these programs provide members with information on required pregnancy care, postnatal care and child care and importance of contraceptive use. As cited in Banerjee et al., participants of microcredit programs are likely to pass on health-related information to their friends and acquaintances (A. [@bib4]), potentially leading to improved use of health services among non-members in the community. Regular meetings with the members of the microcredit program can also make women more adept at communicating and expand their social networks. If a microcredit program or SHG actively promotes health-related programs, that promotion may also increase demand within the community for the necessary services. Further qualitative research to understand mechanisms by which nearness to microcredit programs can lead to improved maternal and reproductive health are required. By implementing microcredit programs in different parts of India, especially the ones that follow a model which allows transfer of information among non-participants, or creation of social networks, use of maternal and reproductive health services can be improved.

In line with prior studies, we find a distinct economic and social divide between participants and non-participants ([@bib40]; [@bib29]). Microcredit program participants differ from non-participants in terms of education, caste, religion, parity, child marriage and freedom of movement. In terms of geography, women residing in southern states of the country are more likely to be aware of and participate in a microcredit program. These results are not surprising, given that around 70% of SHGs in India are in four southern states of the country ([@bib12]).

Our findings suggest that it is the wealthier women who are more likely to be aware of and participate in microcredit programs. However, microcredit programs were developed to target poor women, who are in need of credit to engage in income generating activities. Interestingly, wealth quintile-specific analysis show that the health effects are consistently significant only for the poorest group of women, perhaps as they have the greatest gaps in health service utilization coverage ([@bib22]). This points to the need for strengthened efforts to expand the coverage of these programs among the economically marginalized population. Poorer households have a greater lack of economic and social capital which prevents them from accessing important maternal and reproductive health care. Microcredit programs can help bridge this gap by providing them with credit as well as creating social networks and social support.

We find a positive association between microcredit program participation and use of postpartum modern contraceptive. With respect to method type, we observe a significant relationship with use of spacing methods. This has important programmatic implications. Women participating in microcredit programs, and consequently, in economically productive activities, might desire greater flexibility over their own reproductive health, which is provided by spacing methods. This is consistent with prior research from India which shows that women\'s access to money is associated with use of oral contraceptive pills and condoms ([@bib32]). However, female sterilization continues to dominate contraceptive use in India. Our findings are particularly important in the context of interventions that use microcredit programs or SHGs as a platform to improve awareness, and subsequently, use of contraceptives. Further studies are required to understand the pathways between microcredit programs and specific behavior related to use of different contraceptive methods.

Limitations {#sec4.1}
-----------

This study has several important limitations. First, these data are cross-sectional and lacks temporality, so we cannot make direct inferences on causality. However, by using IPTW as a matching technique to account for selection bias, and the positive results from the models of maternal health utilization for the sub-sample of women who gave birth in the last year, our study does indicate a potential causal relationship. Second, the data did not include detailed information about the activities that were implemented by the microcredit programs. As a result, it remains unclear which of the various microcredit models (group lending or SHG, SHG integrated with health program, microfinance program) are most effective. However, given that more than 80% of the microcredit programs in India are reported to follow the SHG structure, our findings may have greater meaning in the context of the group-lending models. Next, while our study accounted for self-selection bias by matching for individual-level characteristics, we did not account for any community/village level characteristics due to unavailability of data. Previous studies have observed positive effects of village-level factors such as presence of a health facility, distance of health facility from the village, and local governance on women and child\'s utilization of health services ([@bib15]; [@bib20]; [@bib26]). Additionally, with respect to presence of microcredit programs in a village, some communities might be more welcoming towards setting up of such institutions, owing to prevalent social norms. The number of microcredit programs present within a village might also have an effect on the relationship between the programs and the concerned indicators of health. Further studies which focus on both the individual and village level indicators could provide more insights on this topic of interest. Fourth, the study does not capture any information on membership of microcredit programs, limiting the analysis to awareness, and participation in the form of borrowing money from the programs. Information on timing of membership and frequency of meetings by program members, aspects which have been noted as important elsewhere ([@bib19]), were also not collected. Next, while our study provides population level effect sizes for microcredit programs in India, it is important to note that there might be individual observations of negative impacts, owing to women being trapped in a cycle of debt as indicated by a few studies ([@bib31]). Further qualitative research can investigate the presence of such negative impacts. Finally, the study is specific to India and findings are not generalizable to other geographies. However, they do offer insights into similar settings which has a majority of microcredit programs functioning as SHGs.

Conclusion {#sec5}
==========

The current study documents the association between microcredit programs and maternal and reproductive health service utilization in India. It suggests that the health effects are not limited to the participants alone; non-participants in the community who are aware of the programs also have higher odds of accessing these services. Findings highlight the important role of financial participation in achieving improved health, particularly among poor women, for whom effects were most robust. Further research should explore the causal pathways through which these associations may occur, especially with respect to observed effects among non-participants. In contexts such as India where wealth differentials in maternal health service utilization remain pronounced, addressing the economic status of women by providing them with access to credit could prove to be an effective intervention.
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[^1]: \*p-values are for chi-square analysis for the outcome variable and categorical variables, and F-tests for the outcome variable and continuous variable 'age of woman'.

[^2]: p-values - chi-square analysis for microcredit program awareness and participation, and individual covariates.

[^3]: \*\*\*p \< 0.01, \*\*p \< 0.05, \*p \< 0.1.

[^4]: \*\*\*p \< 0.01, \*\*p \< 0.05, \*p \< 0.1.

[^5]: \*\*\*p \< 0.01, \*\*p \< 0.05, \*p \< 0.1; Balancing property satisfied at p \< 0.05.

[^6]: \*\*\*p \< 0.01, \*\*p \< 0.05, \*p \< 0.1.

[^7]: ^+^All five models adjusted for all covariates (index-pregnancy related variables, gender equity and socio-demographics).
